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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. . The remaining material, 
provided it consists of coke or charcoal, has because of its porous' 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 



Page 2 



charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m of oil^ 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12_, on which is overlaid 
a stratum of limestone 1_4_ and possibly a layer, of soil 16_. A number of 
exhaust channels 1£ are connected to gas outlets 20, drilled through 
limestone and shale. The heating elements _10 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 2_0 belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 2_2 , 2_3. A larger manifold 2_5 for a number 
of manifolds 2_4 unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26_ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0- A piP e 3_2 from the tower 
washer 21_ also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 3_8' to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows £8. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line 44_ the temperature can reach a value between 350 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 2() in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-4_4, as seen in the direction 
of the path of the heat according to the arrows 4JB, and which has been 
given the designation 5_2 on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 5j6 and 
a manifold 5^8 from the outlet channel 6_0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes . Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels ^0. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4_0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56^, 3£ and the section 42-44 
in the shale rock, partly a circuit including passages 18,3_4 and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 34 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a' gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely relat 
to the coke, that have remained in the same, through which the loss 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text,] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

j 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst, 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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IlurtiU cn ritning. 



SV i:\SK A SKIKKKKOUKAKTIKIW >L A(i K'J\' OKKUKu. L\J 

Satt \ ill i'oi '**-nsiiiii£ av oljeloraiuh* si; i MVrlM!i-£ in situ under tillforande 
av viirinc ^ciioiii i ski (1 <*Hu:i 'gv i uppta*»iia kuualcr. 

I ' p] • t'i r 1 1 Jit r** : I". 1 . j 1 1 1 1 j_; 1 



I'ppl inniii^en haiifor sii; till c t L salt all 
t r:i uislii 1 la skilTcruljn, baseral pa uppviirmnin^ 
av skilferher^cl utan Foro^aemle u t hr vi n i n i; 
av skilTcr, varvid de ycnom uppvarinnin^eu 
I'raiukalladc nljelorande ^asci ua avla^snas ur 
her^cl ^euom i delsamma anhra^la kanalcr. j 
Vv ^ascrna Irnnskiljas darpa sadana delar av ! 
dcsamma, vilka ut^uia s k il I erutj an. under a\ - 
k vlni n ^ ^cihitu km it I iMi sat it hi. 

Yitl uppvarmnin^cu av ell *k i iTcrbcri; .slu r j 
vid a v^asuiu*;cu av dari bci'iutH^a yashildan- 
ilc stibslanser en hurl transport av en viss ma- ; 
lerialinani;d, sum alllsa i L;ast'i *r in nv^ir ur 
herein pa liknandc sail sum I. ex. \ id a\ ^;is- 
n iny av slenkul oiler ved, oeh i samlli^a dessa 
FaJJ kvarslar en iner eller mind re poms i'stujjrp 
/mjpav del urspi uu^liija malet iahl. Del kvar- 
hlivanile materia Id, da rest del beslar av kok.s 
eller tiakol, liar ^cnuiu sin poro>a slruklur ■' 
ulomordcn 1 1 ii;t slora For i;aseu atkoiuli^a ylor. 
Del liar nu visal sSl;, alt iiven skifFcrkokscn. ; 
d. v. s. i delta Tail tlet avyasado " skifferher- ! 
L{el, liar en puios slruklur ined m yekct . slora : 
ytOL', fttkomli^a For leaser. Samlidi^t har skit'- ; 
fork (»k sen i mot sat. s I ill den vanli^a kuksen 
eller Irakulel en myr.kcl stor askhalt, d. v. s. j 
rest av ickc braunbara bestandsddar uch spc- 
eielll For svenska foi hallandcu upp^ar till oni- | 
krin^ 70 % av ilcu u rspru n^li^a skiffcrvik- j 
leu. SkiFFcrkoksen innchallcr l»l. a. I. ex. oli- \ 
ka jitrnforenin^ai - och r.n he I del andra he- j 
slandsdcktr, so in i koutakt med oliku :;asrr ! 
:irn iiijnade alt i e^enskap av kalalysahu pa- ; 
verka rcaktioiier i gascrna. j 

Vid direkt av<;a.siiiiig av sk iFFerbcr^et npp- j 
star uiuler forl^acmlc f ramslal I nin^ av sltil- 
lerolja niyekcl si ma \ulymer av uppvarml mil | 
avgasat skif fci'hcr^ heslaemle tin vndsak li^en ! 
av .skilterknlcs, sum li^f;cr kvai* ortihhal i si- \ 
na tirtka la^cr, men soni ^*eiu>ui a\ ^asnin^en 
hlivit oinhildat till en enda poros jnassa f'ram- 1 
blajmli^; liir yascr i alia rikl nin^ar. Daresl sa- : 
lunda W>v varje m' tilja at«*ir oinkrin^ 15 m J | 
ber^mabsa. hildas t. ex. under ctt ars tiii ■ 
vid framstallniiif; av '20000 iu' skifferulja elt 
purost skifl'erherg uin iJOOOOO m'. Under sjal\u | 



t"('nt;a.MMiiyspn»eedtireii av sk it fend jan unord- 
nas mom sk iit'erherget en lantfsamt tranifil- 
skridande varmefroiit, diir saviil nr^an ior 
upp\ iirmiiin^en (elekl risk a va nnecleiuent ) 
sum a vluppskanaler for ^asernas avlcdnin^ 
suceessivt saltas i verksamhet. 

I ; ppl imi in^t'ii avser att anvanda den pA si 
s;ill ul lnlil.ult* sfora purosa sU il lerk uk siuassa'i 
sas4»m en kalalysator ITir iidedaudet av vissa 
miskade Uemiska rcaktioiier inom tteusamma, 
.illl ninl :i\sikt att fraiustrdla olika sul>stafi- 
Mi iiinlcr mi-dverkan av k at a lysal urn ifra^a. 

\id uliiylljas de. nammla L;a s lv a na le rn a , se- 
dan de vlulal att Ijaiist^ora sum a\lupp for 
^k it 1 n i .! jei;asern:i. aven lor titltUrsel av ^ascr 
fill >k ill "erheri^et. Samlidi^t kunna andra tly- 
lika kanah-r a ll \ ;i mlas lur a\lcpp av synli-s- 
prii<jiiMrr I ramstallda inuiu s k i I I r rhn *i;el un- 
dei ined verkan av den av >k it t'rrkc.k sen hil- 
dade katalysalorn. I'm de! kaiialer hihlar sa- 
ledi-s tilk»pp till skiriVrkoksea cell andra ka- 
nah-r avlupp I'r^n deiisamma, varvid ^aser, 
s«im under tryek nedtoras i tier^et pu ctt sial- 
ic, kunna avtoras ur dclsamma \)d elt ahnat 
sl;ille. (ia.ser k omnia hiiruiwler i konlakt med 
katalysaiorns ylor oeh navct'kas av desani- 
ma pa sadant salt, sum helin^as av torha.iiden 
varaudo keiniska oeh lysikaliska fiuhfillan- 
dell. 

I 'ppl inniu^en skall neilan uiirmaic heskri- 
vas under h:in visnin^ lill a hiln^ade ritning 
nuiu exempel visadc ul I orin^sform lDr sallels 
^eiiomr(trau4ie. varvid iiven ytterti^aie up[»rin- 
niu^rn kaimclock nande e^euskaper skola nil- 
Kivas. 

l-i^. I \isar mcr eller inindrr si hemaliskt 
elt skilterlier^, inratlal lor f ra m >l a 1 1 n i n^ av 
skil l'erul ja. sell i vertikalsekt i»)U. 

l-'it^. 'J visar elt diagram an^isande temj)e- 
ralurfordelnin^en inom ::kifl"ei her^ct. 

A rihiiu^eu heleeknar 10 ell antal v:iruie- 
eleinent. sum :iro anhra^ta pa j;imna tucllan- 
rum i skil'lerher^cl 12, pA vi'kct iir overlap- 
rat elt lager av kalksten 14 samt eventucllt 
e.tt jurdla^er 16. Et< antal av^i'skanaler IS stu 
i furl)indelse med genom knlk orh skiife*- i\cd- 
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:K>rr:ifle tjasa vloj.p 20. Varmecleincnfcn 10 orb 
av^skanalerna |,s arc, sa.ulidi;U :mo rdnadc i 
rador efter v;.r:mdr:i i vinkel mcd hlniiiL'j- 
planel. t.a.savloppcn 2D tillh/.rnnde cm dvlik 
n.d aro over torbindellerOr 21 oeb avsliny- 
aings- rcsp. reiJerin-sYcntiier 22. 2:i anslut- 
™ till en samlintfskanal 24. K„ slorre s,m- 
:in«sk:m:il 25 for ett llerlal sa.nlin^skanaler 
24 forcnar (less:, i sin lur med en kondensnr 
20 oeb ell tvaltorn 27, vari skiflcml ie-aserna 
.-a k:int salt nrdkylas oeb i mojli M ns?e ...an 
:u-rn;is Iran kondenserhara oljebcslandsde- 
:ir. kondeiisorn 20, vilken aven kan ultras 
v rcsp. omfulta apparnLur for nnnan kc.nisk 
*oii:in<lliii« av skilfcrulje-aser t. ex. avskili- 
::ng «v svavpl ellcr andra bipmduk ler i dessa 
:«■• tfeiiom en ledniutf 2S ansluten (ill en mm- 
ambngsbebailare 30 for nlj :m . I denna he- 
-.allarc mynnar aveu en ledning \\2 f ran (vatl- 
nrnet 27. FrAn en srcnlednirif. :14 kunn.a' en 
.VI av do icke kondenserade gascrnn avfor as 
.enoni cn iedning 30. i vilken iir insalt en ven- 
u 38, lor alt anviindas soin bran.sle ellcr for 
adrn andainai. Kn annan del av gaserna ge- 
winstronima en komprcssoranordning 4il 
I en sektion av skifferher»et begransad vin- 
.drall mot ritningsplnn$l av plari i^enom Jin- 
2 * 44 :mtl W s i>y*olysen, d. v. s. en un- 
. r varmetillfnrsel forsii^Aendc nybildnin" av 
.-.iffer^ascr vara avslnlad. \'annetillfurseln 
:! olruuMitcn If) bar liar : dllsa avbrulils I 
allot ulvinnes for n^uiMicket en .sektion 'av ■ 

iffcrber^et, bei<ransad av linjerna 4-4 to | 

;rmev;\i;en fi'irulsaltos alllsn vandra i rikt- ! 
:MKcn av pilarna 4,S. Linjen 50 i fi« 2 repre- I 
nterar tcmpcratu rfiirdclmngen i' de bada i 
kl.nnerna. Vid lirijen 44 kan lempcra! t.rcn \ 
<va uppnatl ctl vardo, tnelinn 350— 400 3 C 
rrtrudesvis omkring 3X11° C. Tenipcratu ren 
der Kcnnm processen enli^l uppfinnin^en i - : 
"iin^ inot linjen 42. j 

Mt'flan knnalerna 2(1 i soklwmen 44 - 40 j 

•"s^ora som avlopp for de i denna seklion ! 

vunna sk if fer-aserna. bar minst en rad dy- j 

* 'y 1 ""^"'. soin ar bcia^en vid scklionens , 
14 liakkant. self i varinevj£;en.<; riktnintf ! 

T — ' -JH. orh so,,, j rilnin-en -ivits ; 

• n ' kn,n ^ n ^ nnslutits lill koM.prrssoru^ j 

try ksrdn via en sain liu^skana! 04 f .r.,^. | 
<'«''"a :i2 hrin-is s.Hnnfia de fran lednb^- 

*4 Uommande -aserna alt alerstron.n.a fill ! 

• icdan av^asadc sk ifferber-et inoni onua- ! 
nu-llaii hnjerna 12 ocl v 44. K„ del av dessa ! 

rslruimuande -.Ner kti'nn:, avleda^ I 
•avlopp ;>li iM-fi en sain liiiMsk;,n:d f»,S Iran I 
Uanab-n i\U inoin dclla c.iurade. tor all el- 1 
lainpli^ bebandlin- -enun, kundensal inn ' 
ivathung oiler :indra processer nvlli—n- ' 
rf-sp. Aicriedas lill lednin-en Kvi-nluHH 
•>':« kanalen.a t\U vara h, ,pk,,pp| : „| t . tlIr d 
'i»n-sJedn,n-en 24. Kesten av Unn- 
uruicr forlsalt ^ImiiininM in.,.., sU i MV rber- 
^ p.Husa la-rifv-ar i pilamas l« rikloiir. 
i k.mlakl n.rd skUferberw illoul ^.^ 



»"U-n 44- Ifi. d/.r „ V{tx :1I , 1(M ;)V nU 

Ijer-et pa^ar nrb d:u allK :t sk ,f I ,, , :iM ,. . 
tier pyrolys aM t -d:,s ,, (I(MH 
'Onun. Asb-.dk.Mn.M.nnlrl ,v lil(r;,rl<li..| | hl .. 

tryckste-ring bus ^rvn-.t ,-rirr I 

40 kunna dcs.a salrd. s l.ri.,^,s all ,lni, ;i 

I eU krelslnpp nied tv ; , . . J t K ; , iV.r-rernn n ; , r d.-U 
<mi krels anslulen lill pr^v^rriia :,(;. ;M s Itn( 
j U N i sU,n, r , Jrr: . H )>M 

! krels mnefalfamlr |.:.sv;,. rril;i | s ;M ((r|| |riii 

f soktinnerna 12 I I ..,-|, | | i( ; i( , 

ferber^et. Sadao.-, ,i iK:t „ r||(M|| m , (Ut , 

nin- kondeMsali.u, - ..-I. Ualloinn belri;.s f,' I( , 
oljan hr.n-as s;',lrdrx upplinnin-eu .dl 

KPnonisln>iinn:i s| v ,n | J( ., )J:ir (J( . , )( ( 

, V' m,:, lm|l: '--' bv!i^, ( , |r:,nsp (llt " ,\ 

oljctfiser fr.an ,k ,| | ri | (r( ti „ u IIIHh . IIS(i| .. |M . 
biggn.ngen "on,,,,, dm ^-Ivrrkan, n,„„ dvlik-, 
Wsvr km.....:, all pn-s|, l;i Vi( , sid;„. ,v d,,,,.', 
NpoUvrkan ;ns,., ''otcl li*i I id roli-l „ pp| innin 
cil j.ven rn wrk:,,,. \ id :I ,| (l |jrlV:,in. 

stalln.no lllt . ( , :i v» :i s.,i„» di.vkl i sk ilTerlM-.-rl 
uppkonin.er alllid pa ^„,h| ;iv del ..vertrv.-k 
30.n rader i bcr M et vid av-.M.in^n en del Vur- 
luster jjcm.m W :.slark;,^ „„„„ lie. -el upp MHl , 
•narkylaii. S^irU linnas b ;ir ()rh V ;.r "ric... 
^erget orb ( WTT^a-.ade kalkber^rl -ir i si- 
sjalvt icke fnllk,M,.liw| ,.,,|. |.; n tIlifl<frr 
«v [ fie frafnslallda clje-isern:, kn.n.ner d:i,IV; r 
sa sma.miMnm \r trk: , (lt , rM()||l ,; ir ,.. |<ir . 
spnrlu»r r niarken .,x.,np ;i sk i 1 1 erber-el 1'.,- 
igt upphnnin-en lylles red:,,. ;, v-as.-d'^kil I'er- 

»'er« u.ed liilbjalp ;tv ,n k p.vssur n,,d 

•scr dar olja., redan nlvnnnils. |) r | Pirka-e 
so-n darvid alll forlarande ..ppv|;^r kunnm-r 
sa salt all besh. av l: f( k;nuie ^aser sn„, 
u kc mneballa nao (l „ | Pi ri , r Il( , m vjnm . s 

i'nli»t uppl.nnin-en dm iV.rdrlen. all M|i e fur- 
'"Nter a,no MI |; i( :k:i^ i .narkvlan minskas 

\ 'd nljeulvinnin- ,,r skiffrr !;:,„ ., n . 
:»«:ts. all beroende p:i d.- Ir,uprr.,| ,,rer ,.rb 
I'.vrk. varnnder ,.u-„b,,. I.ui^.r. avrn,,,,,, 
I'Oror.Mlr pa dn. b:.,l , ,l„-i . IMI . ( | vilKrr| 
variun.n-eii av skinVrn ueiion. iTtres, pv ( ,!lv- 
M*n ^.....ukuvs IMI.I.T :n d.- f VM k ;d isk;, (t( "b 
kennsk;, brhn^rlsr.-,,:, . .-Jrr.M f/- r,rb:dl:,n,irn 
>;> all nl.ka Mil.M :mM . r mIImI.I;.^ i ,,l k\:u,lil :i - 
ivl b;danslV;rb;dl: t Md.. Nil v :i , , „d SalnmP. 
K.-UI .Mini evcntprl aiiln-.N . tf | * M) - . 
bddade pyr.dy^.-.srii iil ;i „ ( s ;iV 

«1H :«y Hrns:,,,,,,,;, : „ mr!: -|. airdra n-irslak 

: U l * -II -Ml., ..;.■„ de ..Ijebiidan.b 

: ;''v:«U'-»a p:, ..„..,! s lif s| ( , nv ltl( <lr k v h, r ■ 

V 1 i V", U " :, 1,11 ,,H l M .IH 

dc-u l..l:d;, »asv,dviiii-ii 

Si:",lva P.vi mIns,,, .,, rss,-,, 

rerad nalnr. : ,U tti| . 

''"I'rd.ss-lallaiMlf k! :| I 

•i^ka rrs ( ,il:,(r| |\ t |.-, p. 

I M,) ' '"O 1 1 u 1 1 : i f i de (( lik., j,., 

b^-er. Dm ^-ti | n |„ () ,._ 

be, -el alrrinloi da -.,^r M , 

^lataide lra,,i-ar. pi..p..,i, 

v:ile «.eb lallare k-.U.,},,, 



ler. nl- 
rii viss 



, a s 

r I I 



'\ en s.i k<Mi,pli- 
v -'rande k.io 
""•o del prak- 

\ I ss p I t ■ 



lit 



an 



d\ !ik 

"a alll id ...(.■- 

o I i, II skin,-,-- 

^' n "mi av t.van- 

' I •* V ,S I |k;, t ,• 

dfM M, spi t, II -- 



Trsnsl 



a it u v 
ohe rac 

in ifii- 
bored 
a aid g.' 
tod to 
QOt ing 
2. 

into t\ 
been n 

the int 
through 
int rodu 

k. 

rized b 

tiof- or 
through 



— \'SJ i:>is 



|, , |1 \|..i\>;.iM'ii, h'.iii \ 1 1 1. 1- 1 1 tlr l\li-ir U..I- 
iil\iiiinil>. I n:u\.ir.. .i\ -Kill r rMei >;< ! ^ 
nI-h.i pulns.i inass.i s«.»o k "i 1 1 -i k I Ml I tsl .1 1 1 n 
.l.ii* (<\ ft .1 \ ^ lan-sainl pa-ai inmn m\ekrl 
, MiUmrr. k t *i 1 1 tt it- 1 riili^l irpjil in ii iti^i-n <-\t i ■ 
slv.tHt'1 :'\ \;ili;:is m'li lall.ue k<>l\alcii i d.u 
nil oi da -:im-I1 .ill pa\eika |i\ii«I\mii i den 
riUlniu^ en Malans sliavai aln 's1.iM.in 

ut"t|iK'il tilsjU un-li-en ulxuniia p\ I i •! Vn^i m" i» > 
sain maiisal t niu^. Delia I « n I a = • M;i nde dude n;u - 
maSl kumia Mkua.s vid i n li m Iretin men rn- 
li-t uppriimin^en ervdlcs ,| t - nisekel ho^a 
IrycU. under vilka sadau M\ dreriii;; in tl k;i I :;c- 
noiuforas, i delta (all med en . .1 antli :; kmilakl- 
yla i kalal Vsatoi u, soiu iiu'i j I i^^»"n* all inoni 
rimlii; lid uppna t- 1 1 n:'u mande lill eti lialan- • 
serai forliallande uiellan de olika reaktioiier- j 
da viii pvrolvsen. Darvid Minder mera kol vid ; 
ilc I -L'm.m alerinfnrin^en I ill Ionia viilcl, var- : 
i^enuin i koksrii k varMlivande kol niiiiskas 
lilt Inriuati for iMi kvanlilaliv nkuint; av tit* ; 
oljeMddaude i;aserna. ! 

Killij;l uppf innin^en passerar tit" iiiimt, ur 
vilka uljan ulvunnils forst nenoin cu poros j 
Mi T^inasNa. diir oljea vdri vniui; redan ^tr full- j 
Murdad. Ilarunder foivarmcs sa-da i;aser. sr- j 
dan dc iiuiln' passaged i;enom kuudeusor oeM ' 
tvalloru uedkylls till en lai; lemperal u i . m»hi 
i prakliken Mailer sit; oinkrini; U J eller la^rr. ; 
Del- redan av-asadc skifferMei ^el »>eh den 
.spil ; l\arme sum i delta var ma licrt; k\arl;iin- 
iiati el tot- pyrolysen. utnytljas sal tin da del vis ; 
lor l'or\ armnini; av den vid pyrolyseii mod- . 
verkaude eirkulalionsi;asen. Kmedau en mi- 
dait .^as' varmeinneliall ar relalivl lat;U kan 
enii^l uppl innin^en den kvanlilel ^as. st.m 
eirkuleras iierticiide |»a om.sl;mdij;lieterna \al- 
jas sa. all dess vulyni U|>|>i;ar lill en a l lei a ! 
yan^er den vid pyrolyscu nyMildade i;asens vti- 
lym. Harii;enom imderlallas del reak litmsl in - • 
iu|tj», sihii liar ovan anlylls \k\ sa sail, all ell j 
Mal^mst'urhallande inoni dc ultka reakliiinei- j 
na uke Mehover niirmelsevis ii]»|mas [»a t;rund j 
av did sM>ra (ivcrsktdt av liillare kolvideu <»eli | 
vale, sum vid jiyrolyscn liunas t ill^iin^li^a. j 
(ieiunn deuna rikli^urc ^ascirl; nlal inn inlr;i- j 
der iiven del ltd I i;U landed , all sadana kulv;i- j 
ten, smn Mi^a |>A ^ransom t ;^del ITir f<"iri;as- . 
nin-en, liillare kumia avfnras ur skirii'iMer- j 
-el med lilllijalp av den rikli*;atc ^asrirkula- 
liunen. De lyu^sla kt»lv;dena, sou) utau eirku- j 
I eraude i;as kvarldiva orli I'tirkoksas i I tercet, j 
lurde.dai lor med lilllijalp av -aseirk ulat inn L 
Melt idler delvis Itrin l;:is all imaifotja den all- ; 

manna -asst l oiunin j^cii. I'-iilij;! up[d iunini;eii j 
skapas sale<les ^eiioiu iiilTirandc av en eirku- j 

lerande :;as mum rcflan up.pviirint skiller- 



tut: ii\.t 1 1 h < I 1 1 I n " 1 1 * 1 rlli. ill i tn llL.uc pf»i- 

.ltil.li<-n .i\ de ^eu..in p\i«d\xi- M • I I ei I ra k I adi* 
iKl.Hiiir I iti ll.i SltllllU* !) K.itl d» l l.mk.is. 

J| d<n s!..f.i 1 1 e i ^ 1 \ i • * | > | • .i\ \.tt:ti skill e rk « d; s. 
.;iii'<iu \ilUtii e 1 1 k tl !.t I n >u s -.i m 1 1 si it ti 1 1 1 1 1 a r pa 
sm I j M p vii tt \ s. hi 1 1 adtl i s k 1 1 1 e r Me r -e I , pa 

.;i mill j\ sma eiiiti ina diuieuM<*ner <"di *lar- 
mnl l..ikiiippad k at at \ s.il i ti \ i i kan d i iik 1 i 
\ls^ man med^er en ti \ d I eii u - ;i\ med k ok sen 
naislaktade kulvalen. s>-m k\.nslannal i <len- 
N.tmma. \arii;eiluiu iv.sll't ".rt u si e n i I'nrin av 
kt .k s nedMrini;as. 

I slalk I for pyrolys-aserna enli-l i.van kun- 
n. i andra -a.ser. t. e\. -euera M >i -a s k<»m»na i 
lra-a tor asl adkom ma udel a\ nlika uiiskade 
kemiska n-aktioiier under incdveikaii av tlcn 
ptii'usa \.niua skiffern. 



Paleotanapi '^k : 

I. Sail \id for-asnin^ av » il jel 'oi a title skil- 
lerMer- in silu under tiiMuiande av varnu: i^e- 
iimiii i skiff«'iMer^et uppla-ua kanaler, ka:i- 
m leeknal darav. all sedan ell sk if ferpart i 
iinm pviiilys av^asals ueli Mlivil porosl, ^aser 
inf('»ras i delta parli. medan del aiinu ar 
vaiuit. -en. mi aiulra i s k i f I erlier-el uppta^- 
n:i kanaler an var mel i 1 1 1 » >r>e I k a na lerna * »c ! i 
all dessa ^aser iiro av sadan ait. all de Miirun- 
der ulsallas for kemiska reaklioiiei ulan fV>f- 
Mi iiniiiu^ i ued sk i f ferMer-et 1 jan.st -oraude mhii 
kalalysatoi*. 

*J. Sail eidij;l patentaiisprakel I, kainielce.k- 
ual darav, alt i sk if ferparl iel alerinfores al- 
minsloiie en del av den under pyrolyscu l»il- 
dade -asen, sedan tlen -eiunu ktunleiisat ion 
eller l\;ittnin^ under avkylniui; Minivals siua 
oljefitrande bestandscielar. 

."i. S;ill enlist palenlanspr^kel I, kanneleek- 
uat iliirav, att den inforda ^{ascn -eiiom en 
koinpi essoranordnin^ Mrin^as att slroinma f;e- 
nom.ell parti av redan av^asal vannl skiffer- 
Mer- for all darifran inloras > aiuiat Mer^pai - 
ti, 1 1 :i r oljeulvinnin^ pa^ar. 

•I. Sail enlist palentansp: aken ! ii. kan- 
uelei knal darav, all en del av den alerinfoi - 
da -aseu ullages fran sk ifferMer^el inuan *ion 
uatl ilen /.on, i vilken av^asmn- av skifi'er pA- 
^;ir, medan en annan del far passera aven den* 
na /.mi. 

a. Salt enlist na-«d av de !'«r^;lnuk: pa- 
lenlaiiNpraken. kauneleeknal 'Mirav, att ^a- 
serna inforas i skif ferher^e 1 . ^ei'oiu kanaler, 
mini uuiler pyrolysen iao s' t; jorde soin -as- 
avlopp. 
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Tr-.;i8lotlon of tha cltima o:' .;w<adiat) r'ato.it .i^acjif lea t Ion 
livenaka Skiff eroljeakt iaoul^et , i'rooro, owed;n. 

1,A prooeaa in the gas li'ioutiun of oil-oearing ahale rooka In 
aitu while aup^lyiiig heat through channels bored in the rook, 
characterised in that when a ahale portion has been degas if led by 
means of pyrolyaia and has become porous gaaea are introduced 
in said portion, while it is still warm, through other obannels 
bored in the ahale rook than the heat supplying channels,, and that 
said gases are of auoh kind that they in the meanwhile ere subjea- 
ted to ohemioal reactions without combustion, the ahale rook 
acting as a catalyst. 

2/ A prooeaa as claimed in claim 1, characterised in that at 
least a part of the gaa formed during the pyrolyais is recycled 
into the ahale portion after that lta oil-bearing conatituenta has 
been removed by condensation or washing with cooling, 

3^ A prooeaa &e claimed in olalm 1, characterised by that 
the introduced gaa by means of a ooapresaor is oaused to flow 
through a portion of already degas if led warm shale rook to be 
introduced in another rook portion wherein oil ia being recovered* 

1;. A prooeaa as claimed in any of the claims 1 to 5, characte- 
rised by that a part of the reoyoled gaa la discharged from the 
shale rock before it haa reached the aone, wherein the dogaeifioa- 
tlori of shale is taking place, while another part is passed also 
through this zone. 

5« A process as claimed in any of the preoedlng clalma, 
characterised by that the gases are introduced into the shale rook 
througtj the channels serving as gss outlets during the pyrolyais. 
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